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Abstract
Background: Low birthweight is a widely used indicator of newborn health. This study investigates the
association of birthweight <2.5 kg (LBW) with a wide range of factors related to geo-demographics,
maternal health and pregnancy history in public hospitals at Peshawar, North West Frontier Province
(NWFP) Pakistan. It is noted that that Low birthweight may arise for two different reasons, one related
to gestational age and the other corresponding to births that are small for gestational age (SGA).
Methods: Data on geo-demographics, maternal health indicators, pregnancy history and outcome scores
for newborn babies and their families (n = 1039) were collected prospectively between August and
November 2003 in a cross-sectional survey of four public hospitals in Peshawar, NWFP-Pakistan. Crude
and adjusted odds ratios were used to investigate the factors affecting incidence of LBW, by multivariate
logistic regression. Gestational age was included as an explanatory variable therefore the additional
covariates identified by model selection are expected to account for SGA.
Results: The main geo-demographic risk factors for SGA identified in this study, controlling for gestational
age of less than 37 weeks, are maternal age, nationality and consanguinity. Presentation with anaemia and
the history of previous abortion/miscarriage were also found to be significant independent factors. The
adjusted odds ratio for gestational age showed the largest effect in explaining the incidence of LBW. The
next highest odds ratio was for maternal age below 20 years. The explanatory model included two pairwise
interactions, for which the predicted incidence figures for LBW show an increase among the Tribal area
with presentation of anaemia, and among full term babies with their mothers having a previous history of
abortion/miscarriage.
Conclusion: In addition to gestational age, specific factors related to geo-demographics (maternal age,
consanguinity and nationality), maternal health (anaemia) and pregnancy history (abortion/miscarriage)
were significantly associated with the incidence of LBW observed at the four hospitals surveyed in
Peshawar. These results indicate that cultural factors can adversely affect the incidence of SGA in this area
of Pakistan.
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Background
Across the world, neonatal mortality is 20 times more
likely for low birthweight (LBW) babies compared to
heavier babies (≤ 2.5 kg)[1]. It is also established as an
important risk factor for neonatal morbidity [2,3]. The
cohort of LBW (birthweight <2.5 kg) babies is likely to
reflect two effects, namely a short gestational age (preterm
births) and small for gestational age (SGA). Small for ges-
tational age usually results from intra-uterine growth
restriction (IUGR) [4]. However, if the mother is small, it
may be normal for her to have a small fetus. In the current
study gestational age is included as an explanatory varia-
ble, therefore the study is focused on the identification of
risk factors for the complementary effect which is SGA.
In a literature survey, de Onis et al (1998) found that
IUGR babies are at increased risk of perinatal mortality
and morbidity, i.e. sudden infant death syndrome, poor
cognitive development and neurologic impairment, cardi-
ovascular disease, high blood pressure, obstructive lung
disease, diabetes, high cholesterol concentrations and
renal damage in adulthood [4]. Such babies remain a bur-
den on government expense in developed countries and a
permanent problem for their families in developing coun-
tries.
The incidence of LBW (<2.5 kg irrespective of gestational
age) is estimated to be 16% worldwide, 19% in the least
developed and developing countries and 7% in the devel-
oped countries. The incidence of LBW is 31% in South
Asia followed by Middle East and North Africa (15%),
Sub-Saharan Africa (14%) and East Asia and Pacific 7%
[5]. Of the total estimated IUGR babies (<2.5 kg and = >37
weeks), Asia accounts for 75%, and with 20% and 5%
born in Africa and Latin America, respectively. The IUGR
accounts for 11% of the total babies in developing coun-
tries ranging from 2% to 21%, that is 6 times higher com-
pared to developed countries [4].
In South Asia the incidence of LBW is 36%, 30% in Bang-
ladesh and India, and 19% in Pakistan [5]. In Pakistan the
LBW rate varies from 5% to 23% in different parts [6-11],
whilst IUGR in a community-based study in Karachi was
found to be 24.4% [12].
Peshawar is the capital of the NWFP Province of Pakistan,
where the health care facilities are used by the people of
Settled areas of NWFP, and Federally Administered Tribal
Areas of Pakistan (FATA or Tribal areas) including Afghan
refugees since 1979. The diversity in area-status (Tribal/
Settled), ethnicity (Afghan refugees/Pakistani) and differ-
ential in overall geo-demographics factors suggest a need
to investigate LBW in Peshawar. The current study derives
an explanatory multivariate regression model for LBW,
that includes gestational age as an independent covariate.
The remaining selected covariates are thus interpreted as
explanatory of incidence of LBW under the category of
SGA. Therefore, this prospective public hospital-based
study in Peshawar focuses on LBW to investigate associ-
ated explanatory factors beyond gestational age. These fac-
tors contribute towards the explanation of the observed
births that are SGA (including preterm and non-preterm
SGA births).
Methods
Data were collected in a cross-sectional prospective survey
on maternal and paternal geo-demographic factors,
maternal health and pregnancy history (MHPH) and neo-
natal outcome from all public hospitals (Hayatabad Med-
ical Complex, Khyber Teaching Hospital, Lady Reading
Hospital, and Government Maternity Hospital) in Pesha-
war during August to November 2003 through clinicians
on duty.
The research reported in the paper was approved by the
Research Ethics Committee of Liverpool John Moores
University, with reference number 02141. Approval was
granted prior to the commencement of data collection by
questionnaire. Verbal consent was obtained from each
mother recruited for this study.
The data comprise questionnaire responses collected from
1,039 single birth mothers from a total of 2286 mothers
delivered during the study period irrespective of birth-sta-
tus and gestational age. The volunteer clinicians for this
study collected data as per their usual shifts i.e. day time
one week and night time the next. This gave us 45.5% of
the available data. As far as possible all consecutive births
during the duty periods were recruited into this study,
resulting in only 4.5% records returned entirely empty.
This may have been through refusal by the patient to take
part in the study or an inadvertent omission on the part of
the duty clinician.
Women were interviewed by the clinicians in local lan-
guages at admission in the reception, with the exception
of emergency admissions, when they were interviewed in
the labour room. The factors were recorded on a pre-
designed questionnaire validated by health professionals
during a pilot study in the same hospitals.
Five factors were collected as continuous measures, which
were later banded into categorical measures according to
the previous literature (Table 1 and 2). These measures
include maternal age [14-16], gestational age [16,17],
height [12,18] and the gap between this and the previous
pregnancy [19]. However, the threshold for maternal
pregnancy weight during analysis was chosen as 57 kg for
this study, as this value had the highest significance in the
univariate analysis for LBW. For the purpose of this paperBMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
Page 3 of 10
(page number not for citation purposes)
consanguinity was included under geo-demographic fac-
tors (Table 1). Pregnancy registration was taken as proxy
for pre-natal care.
The category of LBW was defined as less than 2.5 kg [13].
Gestational age was calculated from the first day of the last
menstrual period reported by the mother and categorised
such that any delivery from 24 and <37 weeks were
termed as preterm birth [13]. Some mothers may have
had estimates of gestational age derived by ultrasound
measurement made at antenatal visits, although this
would not be the case for un-registered pregnancies which
account for more than half of the observations.
The reliability of the estimates of gestational age was fur-
ther investigated using a descriptive table showing the
incidence of observations grouped by birthweight and
gestational weeks, shown in the form of a normogram in
Figure 1. This also show boundaries for the lower 10th per-
centile (<10th  percentiles) and upper 10th  percentiles
(>90th percentiles) of birthweight.
A comparison of the profile of birthweight against gesta-
tional age with those listed in [20,21] shows a remarkable
level of agreement on inspection of the two sets of data.
This is interesting to note as one set of figures was derived
in a technologically advanced city from an industrialised
country, and the second comes from a single hospital
study in Karachi, while our figures refer to four public hos-
pitals in a border province of Pakistan. This consistency
was taken to indicate that the estimates of gestational age
in the prospectively acquired data set are sufficiently good
to justify a description of the LBW cohort as shown in the
Table, comprising low weight births expected for gesta-
tional age and SGA, the latter including a sub group of
IUGR. The analysis shown in the next section takes gesta-
tional age as an independent variable, so seek to explain
the residual variations due to SGA.
From the covariates originally collected, twenty were used
for the initial analysis, to keep at least 5 events (LBW) per
factor, as there are 101 occurrences of LBW in the data.
This ratio of events per variable is on the threshold of
acceptability for the size of the pool of covariates prior to
initiating the variable selection process, as recommended
in the literature [22].
There were two levels of data analysis, Crude odds of LBW
babies in different categories were calculated to identify
the significant factors at univariate level [23]. Multivariate
Table 1: Univariate analysis of geo-demographic maternal risk factors for LBW in Peshawar, 2003.
Variable Birthweight OR 95% CI
<2.5 kg ≥ 2.5 kg
(N = 1039) (n = 101) (n = 938)
Area of residence
Tribal area 243(24.0) 34(14.0) 209(86.0) 1.7 [1.1, 2.7] *
Settled area 770(76.0) 66(8.6) 704(91.4)
Water sources
Non-fresh 373(36.8) 49(13.1) 324(86.9) 1.8 [1.2, 2.7] **
Fresh 641(63.2) 51(8.0) 590(92.0)
Nationality
Afghan refugees 120(11.7) 23(19.2) 97(80.8) 2.5 [1.5, 4.2] **
Local people 903(88.3) 78(8.6) 825(91.4)
Consanguinity
Consanguineous 611(60.0) 73(11.9) 538(88.1) 2.0 [1.3, 3.2] **
Non-Consanguineous 407(40.0) 26(6.4) 381(93.6)
Maternal age
<20 years 77(7.5) 25(32.5) 52(67.5) 6.1 [3.6, 10.7] **
>34 years 172(16.8) 20(11.4) 152(88.4) 1.7 [1.0, 2.9]
20–34 years 772(75.6) 56(7.3) 716(92.7)
Family income
<5000 rupees 701(69.4) 80(11.4) 621(88.6) 1.8 [1.1, 2.9] *
≥ 5000 rupees 309(30.6) 21(6.8) 288(93.2)
Maternel education
Illiterate 708(69.5) 81(11.4) 627(88.6) 2.1 [1.2, 3.6] **
Non-illiterate 310(30.5) 18(5.8) 292(94.2)
Paternal education
Illiterate 382(37.6) 47(12.3) 335(87.7) 1.6 [1.1, 2.4] *
Non-illiterate 635(62.4) 52(8.2) 583(91.8)
**p < 0.01, *p < 0.05BMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
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logistic regression [24,25] was applied to uncorrelated
groups of factors (Pearson's, Spearman's correlation with
thresholds of 0.6), fitting the models using the software
package SPSS [26] to assess the independent effects of fac-
tors on SGA [12] based on a backward stepwise approach.
Wald's test was used for the significance of the factors in
multivariate models [27] and chi-square was used for uni-
variate models.
The interpretation of main effects and interactions was
aided by calculating a one-way table of predicted means
for each significant main effect, and a two-way table of
predicted means for each significant (two-way) interac-
tion, using the statistical package GenStat [28]. These were
constructed by first forming a table containing fitted val-
ues for every combination of the seven factors in the
model, then averaging over the factors that are not in the
required table of predictions. This averaging was weighted
using estimated population weights, formed by multiply-
ing together a one-way table of weights for each factor,
containing the proportions of cases recorded in each of its
levels.
Results
The results are for data from 1039 birth episodes, prospec-
tively sampled in the four public hospitals in Peshawar.
The overall incidence of LBW (<2.5 kg) was found to be
9.9%. However, the crude odds of LBW in all geo-demo-
Table 2: Univariate analysis of maternal health and pregnancy history, risk factors for LBW in Peshawar, 2003.
Variable Birthweight OR 95% CI
<2.5 kg ≥ 2.5 kg
(N = 1039) (n = 101) (n = 938)
Gestational age
Preterm 229(22.8) 60(26.2) 169(73.8) 6.4 [4.1, 9.8] **
Full term 776(77.2) 41(5.3) 735(94.7)
Maternal diabetes
Yes 27(2.7) 3(11.1) 24(88.9) 1.2 [0.4, 3.9]
No 974(97.3) 96(9.9) 878(90.1)
Maternal hypertension
Yes 183(18.3) 25(13.7) 158(86.3) 1.6 [1.0, 2.6]*
No 816(81.7) 74(9.1) 742(90.9)
Maternal anaemia
Yes 383(38.5) 47(12.3) 336(87.7) 1.5 [1.0, 2.3] *
No 613(61.5) 52(8.5) 561(91.5)
Other health conditions
Yes 59(6.0) 8(13.6) 51(86.4) 1.5 [0.7, 3.3]
No 918(94.0) 87(9.5) 831(90.5)
Maternal height
<1.55 mtr 310(30.8) 38(12.3) 272(87.7) 1.4 [0.9, 2.2]
≥ 1.55 mtr 696(69.2) 62(8.9) 634(91.1)
Maternal weight
<57 kg 246(24.4) 35(14.2) 211(85.8) 1.8 [1.2, 2.8] **
≥ 57 kg 763(75.6) 65(8.5) 698(91.5)
Maternal BMI
≤ 19.0 kg/m2 40(4.0) 4(10) 36(90) 1.0 [0.4, 2.9]
>19.0 kg/m2 958(96.0) 96(10) 862(90)
Any abortion/miscarriagea
Yes 232(22.7) 33(14.2) 199(85.8) 1.8 [1.1, 2.7] *
No 788(77.3) 68(8.6) 720(91.4)
Abortion/miscarriageb
Yes 172(17.2) 25(14.5) 147(85.5) 1.7 [1.1, 2.8] *
No 826(82.8) 74(9.0) 752(91.0)
Gap between pregnanciesc
<1.5 years 220(33.2) 25(11.4) 195(88.6) 1.1 [0.7, 1.9]
≥ 1.5 years 443(66.8) 46(10.4) 397(89.6)
Pregnancy registration
No 545(53.9) 67(12.3) 478(87.7) 1.8 [1.2, 2.8] **
Yes 467(46.1) 34(7.3) 433(92.7)
**p < 0.01, *p < 0.05, BMI (body mass index), a History of any abortion/miscarriage in reproductive life, | b Abortion/miscarriage immediately 
preceding this pregnancy, c gap between this and the previous pregnancy (excluding primiparas mothers).BMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
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graphic factors (i.e. area of residence, water sources, eth-
nicity, consanguinity, maternal age, family income,
maternal and paternal education) (Table 1), and seven
other factors from MHPH (i.e. gestational age, hyperten-
sion, anaemia, maternal pregnant weight, total abortion/
miscarriage, abortion/miscarriage before this pregnancy,
and maternal pregnancy registration), were found to be
statistically significant at univariate level (Table 2).
In the total LBW babies, 41.6% (42/101) were preterm
and appropriate for gestational age (≥ 10th percentile,
AGA), 17.8 (18/101) were preterm and small for gesta-
tional age (<10th percentile, SGA) and 40.6% (41/101)
were full term and SGA. Among the total LBW, 58.4%
(59/101) were SGA, and 40.6% (41/101) were appropri-
ate for gestational age (Figure 1).
Results from multivariate logistic regression
The adjusted odds of the SGA were also calculated and
nine factors were found to be significant in different sepa-
rate multivariable models adjusting for gestational age.
Seven of these factors, namely area of residence, national-
ity, consanguinity, maternal age, gestational age, anaemia
and abortion/miscarriage, were found to be significant
risk factors for high incidence of SGA using stepwise back-
ward logistic regression. Further analyses were carried out
to identify potential interactions between the explanatory
variables. This resulted in a definitive model with three
geo-demographical indicators, nationality, consanguinity
and maternal age at birth, and two pair-wise interactions
respectively, i.e. (i) area of residence and history of anae-
mia, and (ii) gestational age and abortion/miscarriage
(Table 3).
The adjusted odds ratios reinforce the earlier results from
univariate analysis, showing that five factors significantly
increase the incidence of LBW, namely Afghan refugees
compared to Pakistani mothers, consanguineous com-
pared to non-consanguineous births, and teenage com-
pared to middle age mothers (Table 3). A further
interactive term shows that anaemic mothers in Tribal
areas are at increased risk of SGA compared to non-anae-
mic mothers in the Settled areas (Table 3). Moreover, the
effect of abortion/miscarriage were seen in the case of full
term babies, where the odds of SGA babied were 3.4 times
higher compared to full term without abortion/miscar-
riages (Table 3).
The estimated predicted probability of LBW (PPr),
obtained by marginalising over all of the explanatory var-
iables, for single and interactive effects, respectively, are
entirely consistent with the expectations from the values
Distribution of birth weight versus gestational age Figure 1
Distribution of birth weight versus gestational age.BMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
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of the adjusted odds-ratios. The predictive analysis con-
firmed the significant independent effects already noted
for teenage mothers, Afghan refugee mothers and consan-
guineous births, effect of anaemia in Tribal areas, and
abortion/miscarriage on SGA (Table 3).
Discussion
This study has been conducted in public hospitals that
cover only 9% (urban = 18%, rural = 6%) of the total
births, whereas the majority 91% of the deliveries take
place at home (78%), or in private hospital/clinics etc
(13%) [29]. There is no proper system that can record
their history at home and due to the non availability of
databases this study had to recruit patients prospectively
from the four main public hospitals in Peshawar. This
necessarily excludes births in private hospitals, clinics and
at home. Due to limited voluntary participation of clini-
cians, it was not possible to collect information from all
mothers admitted for delivery in the four hospitals from
August to November.
In the present study abortion/miscarriage was used to
include induced and spontaneous abortion, "due to the
taboos and sensitivity associated with reporting an
induced abortion"[30]. It was not possible to interview
women at their homes in privacy to separate induced and
spontaneous abortion. It should be noted that pregnancy
registration was used as a proxy for prenatal care. We were
also unable to collect data on energy intake that might be
one of the important factors in Peshawar as reported by
others in developing countries [31].
Considering the reliability of the study, this study found
that some of the factors, i.e. consanguinity, low family
income, maternal and paternal education and non-fresh
water areas, diabetes, hypertension, anaemia and abor-
tions are comparable with other reports for population or
population-based studies. However, the high ratio of
mothers from Tribal areas 24% in this study, compared to
the total female Tribal population 15% [32] in this region
(NWFP plus Tribal area) may over estimate, whereas, the
low proportion of teenage mothers 7.5% compared to
compared to 19.6% [19] may underestimate the incidence
of LBW in this study.
The motivation behind this study is to collect data on low
birthweight in NWFP, starting from the four public hospi-
tals available for the general public in Peshawar. This
study provides baseline information and a start to debate
low birthweight from public hospitals in this region,
which could help with possible intervention regarding
maternal and newborn health in the future. It is an obser-
Table 3: Adjusted odds ratios and 95% confidence intervals for the final logistic regression model.
Factors B AdjOR (95% CI) PPr. of LBW S. E.
Nationality
Afghan refugee 0.970 2.64 (1.39, 5.01) ** 0.17 0.032
Local (Ref.) - - 0.09 0.009
Consanguinity
Consanguineous 0.871 2.39 (1.39, 4.12)** 0.12 0.012
Non-consanguineous (Ref.) - - 0.06 0.012
Maternal age
<20 years 2.122 8.35 (4.36, 15.98) ** 0.32 0.048
>34 years 0.099 1.11(0.58, 2.11) 0.08 0.019
20–34 years (Ref.) - - 0.08 0.009
Interactions
Area × anaemia
[Tribal area] [Anaemia (yes)] 1.198 3.31(1.70, 6.50)** 0.20 0.035
[Tribal area] [Anaemia (no)] -0.134 0.88(0.40, 1.90) 0.08 0.021
[Settled area] [Anaemia (yes)] -0.106 0.90(0.49, 1.65) 0.08 0.015
[Settled area] [Anaemia (no)] (Ref.) - - 0.09 0.013
Gestation × Abortion/miscarriage
[Preterm] [Abortion/miscarriage (yes)] 2.399 11.01(5.00, 24.23)** 0.25 0.052
[Preterm] [Abortion/miscarriage (no)] 2.350 10.49(5.73, 19.20)** 0.25 0.032
[Full term] [Abortion/miscarriage (yes)] 1.209 3.35(1.66, 6.77)** 0.11 0.023
[Full term] [Abortion/miscarriage (no)] (Ref.) - 0.04 0.008
Intercept -4.530**
**p < 0.01, *p < 0.05, Ref. (Reference Category), AdjOR (Adjusted Odds Ratios), C.I (Confidence Interval), PPr. (the predicted probability of LBW 
from the model, or prediction for the probability of LBW in future), and S.E. (Standard Error of the predicted probability).BMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
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vational study which generated a sample surveying all but
a very small proportion of consecutive births attended by
the clinicians who agreed to take part. While this reduced
the overall sample size, the duty patterns alternated
between day and night and so the stratification of sam-
pling by clinician does not indicate any factor likely to
introduce bias into the results of the study.
The overall incidence of LBW in this study at Peshawar
(10%) was half that of recent studies (19%–23%) in
Lahore and Karachi [7,9] and the overall national average
[5]. The differential in the incidence of LBW might be due
to ethnicity/racial differences in Lahore and Karachi, com-
pared to Peshawar. However, the incidence of LBW in
Budhni village near Peshawar was reported to be 5% [6].
The variation in the present study and the Budhni village
study could be due to the differences in the population
based and hospital-based study. In the hospital-based
study, the ratio of mothers at risk is suspected to be more
prevalent than in a village study, due to referral of high
risk mothers from the Basic Health Units (BHUs) based in
villages. Another reason for the high incidence of LBW
babies in our study compared to Northrop-Clewes study
[6] could be the inclusion of mothers from Tribal areas
and Afghan refugees. These mothers from Tribal areas and
Afghan refugees were found to be at higher risk compared
to mothers from Settled areas and Pakistani mothers,
respectively.
Among the total LBW, 59% were SGA, and 41% appropri-
ate for gestation (Figure 1). The main factors associated
with SGA (maternal age, consanguinity, nationality, anae-
mia, and abortion/miscarriages) adjusting for gestational
age are discussed as follows.
Maternal age
Teenage mothers are well known for adverse pregnancy
outcomes. However, in this study teenage mothers were
independently associated with SGA compared to middle
and older age mothers. The predicted probability of SGA
was estimated to be 0.32, 0.08 and 0.08 for teenage, mid-
dle age and older age mothers, respectively (Table 3). Fur-
thermore, we found that teenage mothers were
independently associated with low maternal weight and
had low family income (OR = 2.3, 1.8, p < 0.01) com-
pared to the middle group of maternal age.
Instead of teenage mothers, studies in Karachi and Brazil
associated maternal height, weight and primiparity
[12,33], height, BMI and primiparity in Canada [34], and
maternal weight and social status in Brazil and India
[33,35,36]. Further studies on teenage mothers could be
helpful in explaining the role of teenage mothers and its
association with adverse pregnancy outcomes.
Consanguinity
Consanguinity is common in developing countries due to
social, cultural and economic reasons including traditions
[19] (e.g. arranged marriages influenced by parents and
near relatives especially uncles and the dilemma of pre-
serving a pure blood-line etc.). To paraphrase a common
cultural perception, "first and second cousin marriage is
categorized as gold and silver, whereas non-consanguine-
ous is considered worthless". That is why, in this study the
majority of the people (60%) were found to be consan-
guineous, which is consistent with other community
based studies in Pakistan [19,37].
In the present study, we found an independent effect of
consanguinity on SGA. The impact of consanguinity in
our study is consistent with other studies in Karachi [12],
Pakistani Muslims in Birmingham UK [38] and the effect
of genetic factors reported by Kramer in a review of
adverse pregnancy outcomes [31].
Afghan refugee status
The incidence of LBW in refugee camps varies from coun-
try to country. There is evidence that in the majority of the
refugee camps the incidence of LBW is less than in their
country of origin and their host country [42]. We found
that Afghan refugee status increased the risk of SGA. We
also found that Afghan refugee mothers were less likely to
avail themselves of the health resources compared to Paki-
stani mothers (OR = 2.4, p < 0.01).
The higher incidence of adverse pregnancy outcome in
Afghan refugee mothers is consistent with Vietnamese ref-
ugees in Hong Kong [38], refugees from Bosnia, Herze-
govina and Serbia [40], but inconsistent with another
study in Athens [41]. We suspect that the adverse out-
comes in Afghan refugee mothers compared to local Paki-
stani mothers could be due to expected involvement of
refugees in the Afghan-war that could affect pregnancy
outcomes through mental health problems [43-46]. Fur-
ther detailed study on Afghan refugee outcomes is recom-
mended to understand the main causes of poor outcomes
compared to Pakistani mothers.
Abortion/miscarriages and anaemia
Abortion is well-known to be among the five leading
causes of maternal mortality worldwide [47]. According
to an estimate, approximately 150, 000 unwanted preg-
nancies are terminated each day worldwide by induced
abortion, about 50,000 are terminated through unsafe
abortion [30]. The estimated number of terminations/
induced abortions is 890,000 annually in Pakistan, and
nearly 200,000 women suffer from post-abortion compli-
cations [47]. Due to restrictive legal status in Pakistan
[48], the majority of the miscarriages and induced abor-
tions (80%) are attended by untrained birth attendants inBMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
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unsafe conditions [49,50]. The main reason behind the
high number of abortions could be a desire for small fam-
ily size, unplanned pregnancy, sex selective abortions/
gender preferences, or poverty [47].
In the present study, previous abortion/miscarriages were
also associated independently with SGA babies (Table 3,
Figure 2). It was further found that, the history of previous
abortion/miscarriage were significantly higher in the
hypertensive mothers during the present pregnancy than
non-hypertensive mothers (OR = 1.9, p < 0.01) and moth-
ers with the history of abortion/miscarriages were at
increased risk of anaemia (OR = 1.5, p < 0.01) compared
to mothers without history of abortion/miscarriage. The
effect of previous abortions is consistent with another
study in Ahmedabad [35], and other reports from devel-
oping countries [31].
Anaemia is a common problem in developing countries
in pregnant women, ranging from 8% to 33% in Pakistan
[51], and increases the incidence of LBW and IUGR [17].
In the present study, anaemia was 38.5% and significantly
higher in Tribal and deprived areas compared to Settled
and developed areas (OR = 1.6, 2.0, p < 0.01). We found
that anaemia was one of the main causes of SGA in the
Tribal area compared to non-anaemic mothers in Tribal
and Settled area (Table 3, Figure 3). The effect of anaemia
in our study is consistent with other studies in Karachi and
Ahmedabad [17,35].
This study also found that, full term babies whose moth-
ers had a history of previous abortion/miscarriage were at
higher risk (OR = 3.4, p < 0.01) compared to full term
babies without any abortion/miscarriage (Table 3). Abor-
tion affects maternal health through anaemia and haem-
orrhage [29], and pregnancy outcomes through low
birthweight and short gestation [53]. In a hospital-based
study in Calcutta-India Pahari et al [54] reported abortion
as one of the main-causes of adverse pregnancy outcomes
in addition to anaemia and hypertensive disorder.
Conclusion
The incidence of low birthweight reported in this study is
less than one-half of the overall figure for Pakistan. How-
ever, there is significant variation among groups of moth-
ers with specific combinations of geo-demographic
factors, maternal health indicators and pregnancy history.
The effect of anaemia and previous abortion/miscarriage
in Tribal areas compared to Settled areas, and the inde-
pendent effect of Afghan refugee status on birth weight
need further investigation to identify the root causes of
adverse pregnancy outcomes in Tribal areas and Afghan
refugees.
Distribution of LBW in preterm and full term with and with- out a history of previous abortion/miscarriages, indicating an  effect for full-term births Figure 3
Distribution of LBW in preterm and full term with 
and without a history of previous abortion/miscar-
riages, indicating an effect for full-term births.
Distribution of LBW in Tribal and Settled areas with and  without a history of anaemia during pregnancy, showing an  interaction between the two explanatory variables Figure 2
Distribution of LBW in Tribal and Settled areas with 
and without a history of anaemia during pregnancy, 
showing an interaction between the two explanatory 
variables.BMC Public Health 2008, 8:197 http://www.biomedcentral.com/1471-2458/8/197
Page 9 of 10
(page number not for citation purposes)
Health awareness programmes delivered by health work-
ers in the villages, at educational institutions and through
a concerted media campaign regarding the effect of con-
sanguinity, teenage mothers, abortions and anaemia
could be helpful in reducing the adverse pregnancy out-
comes.
The findings of this study are specific to public hospitals
in NWFP-Pakistan. However they show value in register-
ing with the hospital during pregnancy and potential
value in improving data collection methods, perhaps by
electronic means, to support the design of targeted public
health interventions and monitoring of their effective-
ness. Further studies on LBW in private hospitals and clin-
ics, together with studies of home deliveries, are also
needed in order to extend the scope of the present work
on LBW in this region.
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